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DEPARTMENT OF THE ARMY
PHILADELPHIA DISTRICT . CORPS OF ENGINEE RS

, ,.trj v aspi. to

NAPEN—D 1? SEP 197-9

Honorable Brendan T. Byrne
Governor of New Jersey
Trenton , NJ 08621

Dear Governor Byrne:

Inclosed is the Phase I Inspection Report for Canistear Reservoir Dam
No. 1 in Sussex County, New Jersey which ha s been prepared under
authorization of the Darn Inspection Act , Public Law 92—367. A brief
assessment of the darn ’s condi tion is given in the front of the report.

Based on visual inspec tion, available records , calculations and pas t
operational performance, Canistear Reservoir barn No. 1, ini tiall y
listed as a high hazard potential structure , but reduced to a
significant hazard potential structure as a result of this inspection,
is j udged to be in good overall condi tion and the dam ’s sp il iway is
considered adequate. The following remedial actions should be
completed within one year from the date of approval of this report:

a. Clean the downstream outlet of disp laced riprap stone and
replace same above the outlet headwall.

b. Repoint and reset all exposed stone masonry in the outlet
walls.

c. Replace the antiquated valves in the gate chamber.

d. Continue to monitor and record seepage and groundwater
characteristics in the vicinity of the abutment backsiopes and the
outlet retaining walls.

A copy of the report is being furnished to Mr. Dirk C. Hofaan, New
Jersey Department of Environmental Protection , the designa ted State
Office contact for this program. Within five days of the date of this
letter, a copy will also be sent to Congressman James A. Courter of
the Thirteenth District. Under the provision of the Freedom of
Information Act , the inspec tion repor t will  be subjec t to release by
this office, upon request , five days after the date of this letter.
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NAPEN-D
Hon~rable Brendan T. Byrne

Additional copies of this repor t may be obtained from the National
Technical Information Services (NTIS), Springf ield , Vi rginia 22161 at
a reasonable cost. Please allow four to six weeks from the date of
this letter for NTIS to have copies of the report available.

An important aspec t of the Dam Safety Program will be the
implementation of the recommendations made as a result of the
inspection. We accordingly request that we be advised of proposed
actions taken by the State to implement our recommendations.

Sincerely,

c~/ 7c~
Ar ’4

~
-

1 m d  ,~~rOEL T. CAL
As stated // Lieutenant Colonel, Corps of Engineers

4V Acting District Engineer

Copies furnished:
Dirk C. Hofman, P.E., Deputy Direc tor
Division of Water Resources
NJ. Dept. of Environmental Protection
P.O. Box CN029
Trenton, NJ 08625

John O ’Dowd, Acting Chief
Bureau of Flood Plain Management
Division of Water Resources
N.J. Dept. of Environmental Protection
P.O. Box CN029
Trenton, NJ 08625

~\ ~ c ~~\ Unar,no~~C~~
\ t~~~~~~~~~
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CANISTEAR RESERVOIR DAM NO. 1 (NJoo485)

CORPS OF ENGINEERS ASSESSMENT OF GENERAL CONDITI ONS

This dam was inspected on 10 May 1979 by Louis Berger & Associates ,
Inc. under contract to the State  of New Jersey.  The State , under
agreement with the U. S.  Army Eng ineer D i s t r i c t , Phi ladel phia , had this
inspection performed in accordance with  the Nat i ona l  Dam Inspection
Act , Public Law 92— 367.

Canistear Reservoir Dam No. 1 , initiall y listed as a high hazard
potential structure , but reduced to a significant hazard potential
s t ruc ture  as a r e sul t  of t h i s  inspection , is judged to be in good
overall condit ion and the dam ’s spillw.s y is considered adequate.  The
following remedial act ion s should be completed w i t h i n  one year from
the date of approval of this report:

a. Clean the downstream outlet of disp laced riprap stone and
replace same above the ou t let  headwall .

b. Repoint and reset all exposed stone masonry in the outlet
walls.

c. Replace the anti quated valves in the gate chamber.

d. Continue to monitor and record seepage and groundwater
characteristics in the v i c in ity  of the abutment backsiopes and the
outlet retaining walls.

APPROVED :E~.—c- -/ )t ~J~4~,‘)OEL T. CALLAHAN
i/Lieutenant Colonel , Corps of Eng ineers

Acting District Engineer

DATE :______________
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PHAS E I REPORT
NATIONA L DAM INSPECTION PROGRAM

Name of Dam Canistear Reservoir Dam No. 1 Fed ID # NJ 00485

State Located New Jersey
County Located Sussex
Coordinates Lat. 4106.7 - Long. 7429.5
Stream Pacock Brook
Date of Ins~e~tion 10 May 1979

ASSESSMENT OF
GENERAL CONDITIONS

Canistear Reservoir Dam No. 1 is assessed to be in a good
overall structural condition and it is recommended that it
be downgraded to a significant hazard category . No detri-
mental findings were uncovered to merit further study as
the spiliway at the nearby Dam No. 2 has sufficient capacity
to discharge the design flood. Recommended remedial actions
to be undertaken in the future include removing the displaced
riprap stone in the outlet channel and rebedding on the
downstream slope; repoint the outlet structure masonry and replace
the valves in the gate chamber.

F. K~ith Jolls P.E.
Project Manager I h A~~
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PREFACE

This report is prepared under guidance contained in the
Recommended Guidelines for Safety Inspection of Dams,
for Phase I Investigations . Copies of these guidelines
may be obtained from the Office of Chief of Engineers,
Washington , D.C. 20314 . The purpose of Phase I Investiga-
tion is to identify expeditiously those dams which may
pose hazards to human life or property . The assessment of
the general condition of the darn is based upon available
data and visua1 inspections . Detailed investigation , and
analyses involving topographic mapping, subsurface inves-
tigations , testing, and detailed computational evaluations
are beyond the scope of a Phase I investigation ; however,
the investigation is intended to identify any need for
such studies.

In reviewing this report, it should be realized that the
reported condition of the dam is based on observations
of field conditions at the time of inspection along with
data available to the inspection team. It is important
to note that the condition of a dam depends on numerous
and constantly ch anging internal and external conditions ,
and is evolutionary in nature . It would be incorrect to
assume that the present condi tion of the dam will continue
to represent the condition of the dam at some point in
the future . Only through continued care and inspection can
there be any chance that unsafe conditions be detected.

Phase I inspections are not intended to provide detailed
hydrologic and hydraulic analyses. In accordance with the
established Guidelines , the Spillway Test flood is based
on the estimated “Probable Maximum Flood” for the region
(greatest reasonably possible storm runoff) , or fractions
thereof. The test flood provides a measure of relative
spillway capacity and serves as an aide in determining
the need for more detailed hydrologic and hydraulic
studies , considering the size of the dam , its general
condition and the downstream damage potential.
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PHASE I INSPECTION REPORT
NATIONAL DAM INSPECTION PROGRAM

NAME OF DAN : Canistear Reservoir Dam No. 1, FED ID# NJ 00485

SECTION 1 - PROJECT INFORMATION

1.1 GENERAL

a. Authority

This report is authorized by the Dam Inspection
Act, Public Law 92—367 , and has been prepared
in accordance with Contract FPM-36 between
Louis ~erger & Associates, Inc. and the Stateof New Jersey and its Department of Environ-
mental Protection, Division of Water Resources.
The State, in turn, is under agreement with
the U.S. Army Corps of Engineers, Philadelphia
to have this inspection performed.

b. Purpose of Inspection

The purpose of this inspection is to evaluate
the structural and hydraulic condition of
Canistear Reservoir Dam No. 1 and appurtenant
structures, and to determine if the dam con-
stitutes a hazard to human life or property.

1.2 DESCRIPTION OF PROJECT

a. Description of Dam and Appurtenances

Dam No. 1 at Canistear Reservoir is a 680 foot
long , earth-fill structure (crest el. 1092)
with a concrete corewall cutoff extending from
elevation 1089 down to bedrock . The embankment,
whose crest width is 18 feet, has 2H:1V slopes
which are entirely covered by riprap. Both
slopes have a berm at elevation 1067. The
reservoir berm is 16 feet wide and protected
with riprap while the downstream slope berm is 12
feet wide with no riprap. The outlet works
are located 537 feet from the right abutment
and consists of 9’ x 11’ masonry inlet and out-
let tunnels , two 42” diameter , cast iron drain
pipes which constrict to 30” in diameter at the
gate valves. There are four 30” gate valves
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(two on each pipe) housed in a deep masonry
11’ x 11’ gate house chamber which extends
from the dam crest to invert elevation 1035.5.
Access is provided from the top by steel stairs .

This dam, together with Overflow Dam No. 2
(reported on separately) form the major contain-
ment structures for the City of Newark reservoir
(see Paragraph l.2.f.).

b. Location

The dam is located at the southern end of Canistear
Reservnir on Pacack Brook in Hardyston Township ,
Sussex County , about 2 miles upstream (northeast)
of N.J. Route 23 and the town of Stockholm .

c. Size Classification

Dam No. 1 has a maximum height of 70± feet and a
maximum storage capacity of 9315 acre feet.
Accordingly , this dam is in the intermediate
size category as defined by the criteria in the
Recommended Guidelines for Safety Inspection of
Dams. (Maximum storage between 1,000 and 50 ,000
acre feet, and a height between 40 and 100 feet).

d. Hazard Classification

The dam is located within the City of Newark
Watershed which , downstream of the dam, is
uninhabited and undeveloped as far as the
village of Stockholm at Route 23. About a
mile upstream from Route 23, Pacock Brook enters
the flat, swampy , floodplain of the Pequannock
River. Development in Stockholm is generally
located 20 feet or more above the floodplain
and would suffer little damage from a dam break
flood wave. However , the Pequannock River
channel is severely constricted 3000 feet down-
stream of Stockholm. This constriction could
create a backwater which could result in signi-
ficant damage to homes and businesses along the
floodplain and Route 23 as well as the embankment
of the Susquehanna and Western Railroad.
Accordingly, it is recommended that this dam be
placed in the significant hazard category (the
same as Dam No. 2) as in the opinion of the
inspection team, none of the above are highly
hazardous .

2
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e. Ownership

This dam is owned by the City of Newark , Division
of Water Supply , Little Falls , New Jersey .

f .  Purpose of Darn

This dam was constructed solely for use as a
storage impoundment for water supply .

g. Design and Construction History

Both dams were designed in 1896 in order to form
a water supply impoundment for the East Jersey
Water Company , the original owners. Construction
appears to have followed the original design
quite closely . There are no microfilm records
available at the NJDEP regarding Darn Application
files, design considerations or details of
construction . Recent refurbishments include
new entrance doors for the gate valve chamber
as well as a 10’ high cyclone fence around the
chamber entrance to prevent vandalism.

h. Normal Operating Procedures

The dam is maintained and operated by personnel
of the City Division of Water Supply, who perform
routine security patrols and inspection . During
periods of low flows , water is released from this
reservoir via the low level drains to augment
flows into the Oak Ridge Reservoir, located some
3 miles downstream. The normal overflow is
discharged over Dam No. 2 which also feeds the
same reservoir.

1.3 PERTINENT DATA

a. Drainage Area

Canistear Reservoir has a drainage area of
5.32 square miles which consist primarily of
undeveloped woodlands.

b. Total combined spillway capacity at maximum pool
elevation — 12,345 cfs (at Dam No. 2).

3 -
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c. Elevations (ft. above MSL)

Top of dam - 1092 (Dams 1 and 2)

Principal spillway crest — 1086 (at Dam No. 2 )

Streambed at centerline of darn - 1035 ±

d. Reservoir

Length of maximum pool (top of dam) - 9400 feet

Length of normal pool (principal spiliway
crest) — 9,000 feet

e. Storage (acre—feet)

Top of dam - 9315
Normal pool - 7400

f. Reservoir Surface (acres)

Top of dam - 336
Normal pooi - 302 -

g. Dam

Type - Earth with concrete corewall and riprap
faces

Length - 680 feet

Structural Height - 70± feet

Top Width - 18 feet

Side Slopes - 2 H:1V

Zoning - Unknown

Impervious Core — concrete corewall

Grout curtain — None

h. Diversion and Regulating Tunnel

None

4
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i. Spiliway

Type - Straight drop overflow weir located at
Dam Site No. 2.

Weir Length - 280 feet

Gates - None

U/S Channel - Reservoir

D/S Channel - Natural channel

j .  Regulating Outlets

Two 42 ”  diameter cast iron pipes tapering to 30”
diameter at gate valves . Entrance and exit invert
elevation = 1035.5.

5
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SECTION 2 - ENGINEERING DATA

2.1 DESIGN

General details of the initial design were obtained
from two drawings of the dam and its appurtenances
which were prepared in 1896. While the design report
and attendant parameters are unavailable , the details
depicted on the available plans and sections indicate
that the darn and its facilities were conservatively
designed.

2.2 CONSTRUCTION

No information is available regarding the construc-
tion of the dam although field reconnaisance reveals
construction followed the plans quite closely . The
one exception is the crest elevation to which the
riprap protection on both slopes is carried . The
plans indicate the top limit to be at crest eleva-
tion whereas it is actually constructed to an
elevation two feet below the crest.

2.3 OPERATION

General information pertaining to operational pro-
cedures was obtained from personnel of the City
Division of Water Supply . Formal operational
procedures for the entire water supply system ,
including Canistear Reservoir, is available at the
Little Falls Office of the Division of Water Supply

~ut are not germane to the inspection containedherein. Since Canistear Reservoir functions pri-
marily as a back-up water supply to Oak Ridge
Reservoir, operation is limited to control of the
reservoir level and released into Pacock Brook
depending upon demand.

2.4 EVALUATION

a. Availability

Sufficient data was obtained to assess the
hydrologic and hydraulic capacity of the
reservoir and dam. While the specific engi-
neering properties of the embankment fill are
unki~own, the fact that this darn has stood as
designed for over 80 years suggest that a high
degree of conservatism was carried over into
the embankment requirements and compaction .

6

-
~~ 

~~~~~~~~~~~~~~~~~~~~~ 
._
~~~

p
~~~ - - .—~~---~~~~~~~-- -



The concrete corewall was keyed into the bed-
rock as shown in Figure 3. The bedrock consists
of the Pre-Caxnbrian-age Losee gneiss . The
Losee gneiss is a hard , white granitoid rock
which , along with the Byron gneiss , is considered
a “basement” rock in New Jersey . This durable ,
metamorphic rock , with only a thin layer of
overlying ground moraine , is thought to provide
an excellent foundation for the dam although
no records of core borings, or fracture zones
were available to assess the foundation rock
permeability.

b. Adequacy

The ori ginal design plans and sections available
are felt to be adequate to evaluate the struc-
tural aspects of the dam.

c. Validity

The validity of the engineering data available
is not challenged and accepted without recourse
to further  investigations .

7
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SECTION 3 - VISUAL INSPECTION

3.1 FINDINGS

a. General

Vis ual inspection of Canistear Reservoir Dam
No. 1 took place on May 10, 16, 1979 wi th engi-
neering personnel of the City of Newark, Division
of Water Supply and the New Jersey Department of
Environmental Protection, Bureau of Floodplain
Management. Structural details of the dam and
its present condition were discussed with the
owner ’s representatives who described various
aspects of their operation as well as localized
problems and remedial measures that have been
undertaken. The overall condition of the darn
was considered generally satisfactory .

b. Dam

The embankment grades smoothly into bedrock
abutments at both ends of the darn. Both slopes
are covered by large—size , stone riprap which
is generally distributed uniformly on both
slopes. Minor settlement or slumping of the
stone has occurred along the crest on the up-
stream face of the dam but this appears to
have stabilized some time ago. AJ.1 of the
large stone is missing from a 17—foot wide
swath between the berm and the top of the out-
let structure on the downstream slope of the dam.
The missing riprap is displaced into the bottom
of the outlet channel approximately eighteen feet
below. This is apparently the result of van-
dalism. The left end of the darn crest is
utilized as a roadway by the Water Department
personnel when working at the gate house.
However, tracks extend to the right abutment.
Near the left end, approximately 75 feet of
dam crest appears to have minor settlement but
the riprap armor prevents any major erosion
from occurring. There are several small ever-
greens growing along the crest and on the down-
stream slope berm. Groundwater was noted emanating
from several locations beyond the toe in the
heavily wooded area at the right downstream
side of the dam. Some dampness was also noted

8
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at the juncture of the embankment and
abutment but it is uncertain if this is the
result of seepage or surface runoff in the
intersecting swale. Light erosion was noted
at several locations, primarily behind the
outlet structures endwalls .

c. Appurtenant Structures

The design p1~ ns indicate that the 9’ x 11’
inlet and outlet aqueducts are identical in
design with the exception of a trash gate
positioned on the intake entrance. While the
intake could not be seen, the outlet structure
exhibits signs of its advanced age. Mortar
between the dimension masonry of the wingwalls
is crumbling and several blocks on the head
walls are loose. Efflorescence was noted over
the entire face of the structure and, within
the culvert, heavy carbonate precipitation has
formed miniature stalactites on the ceiling arch.
Heavy seepage was noted dripping from the ceiling
and sides of the tunnels and the left wingwall
was wet to within five feet of its top near the
headwall. Dampness on the left wingwall was
limited to the bottom 3 feet near the headwall.
The combination concrete, stop—log bracket and
sill located near the end of the wingwalls has
badly deteriorated . The outlet channel is
filled with debris which consists primarily of
displaced riprap and small stone although some
bank erosion products are deposited at the
mouth of the outlet. The gate house structure
appears in satisfactory bondition and new doors
and landings have been installed recently. One
of the four gate valves is inoperative due to a
missing stem and wheel. While the three remain-
ing valves can be operated, their adjustment
has become so stiff, it requires several men to
operate each wheel, according to City Engineers.

d. Reservoir Area

As part of the Newark Watershed, the immediate
reservoir area is protected against surrounding
development and is composed of first-growth
woodlands. Bedrock outcrops are common along
the shoreline which rises abruptly from the
lake surface. The terrain is relatively steep
and irregular due in part to the bedrock outs
crops and glacial scouring.

9
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e. Downstream Channel

The channel immediately below the outlet is
cluttered with riprap and debris. However,
beyond the end of the structure, the narrow
stone—lined channel is relatively free of
constrictions. The steep, narrow channel
gradually broadens into a flatter flood plain.
Since the main outlet of the reservoir is at
Dam 2, the only flow this channel carries
results from seepage and valve leakage or the
occassional releases from the low level drains.
The channel joins the ma in Pacack Broo k channel
about 1000 feet downstream . There is no
development between the darn and the flood-
plains of the Pequannock River (about one mile
downstream) .

10
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SECTION 4 - OPERATIONAL PROCEDURE S

4. 1 PROCEDURE S

Canistear Reservoir functions as a back-up water
supply for Oak Ridge Reservoir. As such , routine
operations consist of continuous monitoring the
reservoir water level; repair, and maintenance of
the regulating appurtenances; and general grounds-
keeping. Each morning a security guard performs a
routine patrol of the dam and takes a water level
reading at the gatehouse standpipe. The readings
and any unusual activity are reported to the Little
Falls office where the information is recorded.
The main purpose of the operation is to maintain a
balanced water supply in all the reservoirs in the
system. Thus, when Oak Ridge Reservoir is over-
drafted, personnel are dispatched to Canistear to
release water into the downstream impoundment.

4.2 MAINTENANCE OF DAM

Maintenance under the auspices of the Division of
Water Supply is divided into two separate functioning
units. As applied to the Canistear Reservoir, one
unit is responsible for maintenance of the operational
facilities and appurtenances while the second unit is
responsible for stream and reservoir sanitation and
groundkeeping . Included in the second category is
maintenance of the channels and areas immediately
below the dams. Discussions with personnel of the
Division of Water Supply revealed that manpower
shortages over the last 10 years has precluded
staffing the latter category of maintenance crews
which accounts for the debris-ladden outlet channel
at an otherwise satisfactorily maintained dam
facility. During summer months when water level
in the reservoir is significantly lower, the up-
stream face of the dam is inspected by division
engineering personnel.

4.3 DESCRIPTION OF ANY WARNING SYSTEM IN EFFECT

Although no formal warning system exists, established
procedures have been delineated for alerting down-
stream communities of any impending danger. The
security guard who inspects the dam each day is
equipped with a two-way radio. In the event of an

11
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emergency situation he would notify the water supply
facility at Charlotteburg which would dispatch repair
parties to the scene of the problem as well as alert
the local and State Police and the Public Works
Offices of all downstream communities .

4.4 EVALUATION OF OPERATIONAL ADEQUACY

The operational and maintenance procedures applicable
to this darn are satisfactory within the prescribed
framework . However, only half of the maintenance
procedures categorized by the Division of Water Supply
are presently being implemented which will eventually
result in a general deterioration of the dam’s struc-
tural condition . The warning procedures in effect
are considered adequate for this darn in view of the
degree of development for several miles downstream .

12
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SECTION 5 - HYDRAULIC /HYDROLOGIC

5.1 EVALUATION OF FEATURES -

a. Design Data

Based upon the Recommended Guidelines for Safety
Inspection of Dams Canistear Darn No. 1 is of
intermediate size and is placed in the ~~~nificanth~ zard category . A one-half probable maxii~iin
flood was selected as the design storm by the
inspecting engineer. Inf low to the reservoir
was calculated using precipitation data from
Hydrometeorological Report 33 by the HEC~’1
computer program, which yielded a peak of 10,832
cfs. When the inflow hydrograph was routed
through the reservoir, discharge was jointly
controlled by both Dam No. 1 and Canistear over—
flow Dam No. 2. Routing reduced the peak to
6,378 cfs while the spiliway capacity at over-~
topping of either darn is approximately 12,345
cfs. Thus , the design storm is adequately accom-
modated , with a freeboard of approximately 2 feet.

b. Experience Data

There is a water stage gage at the dam site with
a period of record from 1923 to the present.
The maximum stage height recorded in recent years
was 1086.4 on May 25 & 26, 1978. The maximum flood
of record occurred in the spring of 1903. A flood
stage of 1086.7 has been estimated for the 1903
storm based on the discharge from the system at that
time. Otherwise , no information was available concern-
ing the original design criteria. The outlet
pipes are opened periodically , especially during
periods of low flow.

c. Visual Observations

The wide spiliway at Dam No. 2 has more than
adequate capacity to discharge excessively large
storm inflows.

d. Overtopping Po~entia1

As there are no records of the dam being over-
topped and the fact that the Dam No. 2 spillway
can easily accommodate the design flood, there
is little potential for overtopping.

i - 
- 

.
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e. Drawdown Potential

Canistear reservoir would take approximately 31
days to drawdown to El. 1035.5 through the two
48” diameter cast iron pipes.

14
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SECTION 6 - STRUCTURAL STABILITY

6.1 EVALUATION OF STRUCTURAL STABILITY

a. Visual Observations

Based upon the field inspection and available
design plans , the structural stability of Dam
No. 1 is adjudged to be in a good condition
although the seepage adjacent to the outlet
structure and at the abutments was noted. How-
ever, in view of the dams foundation , this was
felt to be of a minor concern as there is little
indication that seepage or piping has caused
any appreciable amount of fines migrating into
the coarser underlying embankment material.
The minor subsidence of the riprap armor does
not indicate subgrade settlement has ever been
a problem at this structure. The aquaduct and
gatehouse structures are aged but can readily

• be repaired as they remain in a sound structural
condition .

b. Design and Construction Data

Design calculations and original stability
analyses were not available for this dam.
Based on field observations and information
obtained from the owner ’s personnel, the dam
is founded on the underlying bedrock formation .
No information is available as to the base of
the embankment although it is believed the
embankment rests directly on bedrock . Since
the surface of the bedrock contains numerous
cooling fractures and joints it is possible that
considerable quantities of water may pass into
the underlying strata but its durability is not
affected by the passage of water. The review of
the record plans indicate that the intake and
gate house structure were conservatively designed
and in spite of their age, is believed to be in
an adequate structural condition .

c. Operating Records

No records or logs are maintained at this reser-
voir for operations other than water consumption,
water elevations, and other data associated with
normal water supply operation .

15
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d. Post Construction Changes

No major changes or additions have been made to
the confining structure since its original con-
struction . However , numerous modifications to
some of the appurtenant facilities have been
reported by city personnel. The most recent of
these changes include the new hatchway and pro-
tective chain—link fence around the gate chamber
entrance.

e. Seismic Stability

Experience indicates that dams in Zone 1 which
have adequate factors of safety under static
loads will be satisfactory to resist dynamic
loading conditions. Additional evaluation in
the future may be warranted in light of recent
minor seismic activity (less than 3 on the
Richter scale) along the Ramapo Fault, roughly
12 miles to the east. However, it is the opinion
of the inspection team that this dam is stable
under static loading conditions.

16
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SECTION 7 - ASSESSMENTS/RECOMMENDATIONS/REMEDIAL MEASURES

7.1 DAM ASSESSMENT

a. Safety

Canistear Dam No. 1, which has stood for over
80 years, appears to be in a sound and adequate
overall condition and exhibits only a few signs
of its advanced age. However, because absolutely
nothing is known regarding the engineered design
and make-up of the embankment, its long—term
structural safety remains of some concern , espe-
cially if the present stable seepage conditions
display any changes in pattern. The spiliway at
Dam No. 2 is capable of transmitting the design
discharge but no structural assessment can be
made with respect to the stability of the embank—
ments with any added loads imposed thereon.
However, within the visual inspection limitations
inherent in the procedures stipulated by the
Phase I criteria of the Corps of Engineers, the
dam is believed to be in an adequate condition
if the monitoring and remedial recommendations
set forth below are undertaken.

b. Adequacy of Information

While the information available to evaluate the
hydraulic and hydrologic capabilities of the
reservoir was adequate, the lack of design and
construction data preclude a definitive evalua-
tion of the structural stability except for what
could be visually observed . However, the

- 
available data is felt to be adequate for the
Phase I assessment.

c. Urgency

The remedial measures delineated herein
can be undertaken in the future as part of
the regular maintenance program of the
Newark Division of Water Supply.

(
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d. Necessity for Further Studies

Further studies are believed to be unnecessary
under the purv iew of P .L .  92-367 as the Division
of Water Supply has experienced engineering
personnel who maintain an internal system of
inspections and action plans which basically
ref lect, wi thin f inancial  limitations, the
requirements mandated under the Darn Safety Act.

7. 2 RECOMMENDATIONS /REMEDIAL MEASURES

a. Recommended Actions

1. Clean the downstream outlet of displaced
riprap stone and replace same above the
outlet headwall,

2. Repoint and reset all exposed stone masonry
in the outlet walls.

3. Replace the antiquated valves in the gate
chamber,

4. Continue to monitor and record seepage and
groundwater characteristics in the vicinity
of the abutment backslopes and the outlet
retaining walls.

b. O&M Maintenance and Procedures

Al though present procedures are being diligently
pursued in a competent , workmanlike manner , it
is suggested that Division of Water Supply
personnel employed at the reservoir receive
additional training in the safety inspection
of dams . It is further recommended that after
training, these same personnel conduct the
regularly schedule inspections.

18
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Apri l , t979
View of Crest Looking Northwest

April , 1979
View of Backsi
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May ,1979
View of Outlet Structure

May , 979

( 
View of Discharge Channel
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CHECI( LIST
HYDROLOGIC AND HYDRAULIC DATA -

ENGINEERING DATA

DRAIN~
4IGE AREA CHA RACTERISTICS : 5.32 sq. mi.

ELEVAT ION TOP NGRI-IAL POOL (STORAGE CAPACITY) : 1, 086 (7 , 400 ± acre—feet)

ELEVAT ION TOP FLOOD CONTRO L POOL (STORAGE CAPACITY) : N/A

ELEVAT ION MAX IMUM DESIGN POOL: Unknown

• ELEVAT ION TOP ~~ t: 1,092 (9 , 315 acre—feet)

CREST :

a. Elevation _________________________________________________________

- b. Type
c. Width ____________________________________________________________

• d. Length
e. Location Spillover
f. Number and Type of Gates - 

-

OUTLET wo~s:_ Concrete valve chamber (gate house) inside dam.
Two 42”  dia. C. I .  low level drains with four 30”

a. Type in gate house
b . Location 537 feet f rom ri ght abutment
c. Entrance inverts 1035 .5
d. Ex it inverts 1035.5
e. Emergency draindown facilities -

HYDROMETEOROLOGICAL GAGES: _____________________________________________
a. Type Reservoir water leve l standpipe
1,. Location Gatehouse
c. Records Not monitored systematically

MAX IMUM NON-UAMAGING DISCHARGE~ 12 ,34 5 cfs

~~~

. 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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LOUIS BERGER & ASSOC IATES INC. SHEET NO .J4JLOF.

CHICO. BY . DATE ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ PROJECT ..~~~~~~ 3.!j...

SUBJECT -

(

13 0 . 0 3  0 . 0 0  0.
14 0 . 0 3  0 . 0 0  - 0.
15 0 . 0 3  0 . 0 0  0 .

— 16 0 . 0 3  0 . 0 0  0. -

17 0 .03  0 .00  0.
18 0 . 0 3  0 . 0 0  0.
19 0 .03  0 . 0 0  0.
20 0 . 0 3  0 . 0 0  1.
2 1 0 . 0 3  0 . 0 0  4.
22 0 .0 3  0 . 0 0  B.
23 0 . 0 3  0 . 0 0  11.
24 0 . 0 3  0 . 0 0  

- 1 3 .
• 25 0 . 0 7  0 .0 5  47 .

26 0 . 0 1  0 . 15  168.
21 0 . 0 7  0 . 0 5  3 3 2 .
28 0.07 Q , U5 1+61.

-2~ 0 . 0 7  0 . 05  5 38 .
30 0.01 0 .0 5  ~86.
31 0 . 0 7  0 . 0 5  6 15.
32 0 . 0 7  0 . 0 5  6 3 3 .
33 0 . 0 7  0 . 0 5  64 1+ .
34 0 . 0 7  U.u5 ~ 5D .  -

35 0 . 0 7  0 . 0 5  € 5 4 .
36 0 . 0 7  0 . fl S € 5 7 .
37 0 . 0 7  0 . 0 5  6 5 7 .
38 0 . 0 7  0 . 0 5  65 7.
39 - 0 .07  0 . 0 5  (57.
40 0.01 0.05 657 .
41 0 . 0 7  0 . 0 5  6 57 .
42  0 . 0 7  0 . 0 5  6 5 7 .
i+~~ o . o i  0 . 0 5  (~51.
44  0 . 0 7  0 . 0 5  65 7 .
45 0 . 0 7  0 . 0 5  6 5 7.
46 U . 0 (  0.05 651. -

47 0 . 0 7  0 .05  ( 5 7 .
‘+8 0 . 0 7  0 . 0 5  6 5 7 .
‘#1 )  ~~~~~~~ 0 .4 !  55’+ .
50 0 . 4 9  0 . 4 7  2 0 3 6 .
53 0 . 4 9  0 .4 . 7  3 5 1 1 .
52 U.9~ 0.4, ‘+66-J.
53 0 . 5 9  0 . 5 1  5 4 3 6 .
54 0 .59  0 . 5 7  • 6121.
55 0 . 5 1 )  0 . 5 !  6 1 3 5 .  

-
56 0 . 5 9  0 . 5 7  7 1 6 4 .
57 0 . 1 4  0 . 7 2  7 5 3 1 .
~~P) U . f M  U . f L I  0 U !~~~.
59 0 . 7 4  0 . 7 2  86 9 3 .
60 0 . 7 4  0 . 7 2  9 16 0 .
61 1 . 08 1. 1( 5  1 U i 2 6 .

62 1 . 8 8  1. 8 5  1 3 3 1 4 .
63 1 . B B  1 . . 5  1 7 4 1 1 .
b4 1 . o - 8  1 . f l~~ 2 U5 0 L I .  -

- 6 5  0 . 6 9  0 . 6 7  2 1 66 4 .
66 0 . 6 9  0 . 6 7  1 9 7 9 9.
€ 1  0 . 6 1)  0 .61  1b~~b ’.
68 0 . 6 9  0 . 6 7  1 35 55 .
61 0 .5 4  0 . 52  1 1 75 5 .
r u u .~5 4 0 ~~~it 10323  ~~~~~

- :  71 0 . 5 4  - - 0 .5 2  9 15 0 .  -

- 
72 0 . 54  0 . 52  - 83 6 1 .
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BY...LL DATEA’JL LOUIS BERCER & ASSOCIATES INC. SHEET NO~~~AJ2. oF
CHICO. DY . DATE ~~~~~~~~~~~~~~~~~~~~~~~~~~~~ PROJECT 

~Z3~
SUBJECT . -

74 0.04 0.01 5+-bA.
75 0 . 0 4  0 . 0 2  3o97 .
76 0 . 0 4  6 . 0 1  2395. -

77 0 . 0 4  0 . 0 1  152 6 .  - -

78 0 . 0 4  0 . 0 1  990.  - - -19 0 . 0 1 +  0 . 0 1  657 .
# 0  0 . 0 4  0 .01  459.
#1 0 . 0 4  0 . 0 1  3 4 0 .
82 0 . 0 4  0 . 0 1  269.
83 0 . 0 4 + 0 . 0 1  225.  - • -
84 0 . 0 4  0 . 0 1  197 .  - - 

- 
- 

. - -
85 0 . 0 4  0 . 0 1  197. - -

86 0 . 0 9  0 .0 1  1 9 7 .
87 0 . 0 4  0 . 0 1  191.  -

88 0 . 0 4  0 . 0 1  197.
89 0 . 0 4  0 .01  197 .
90 0 . 0 4  0 . 0 1  197. - -

9 1 0 . 0 4  0 . 0 1  - 197. -

92 0 . 0 4  0 . 0 1  1 9 7 .  
-

93 0 . 0 4  0 . 0 1  1 9 7.
- 0 . 0 4  0 .01  197. - -

95 0.0 4 0.01 197. - —
96 0.04 0.01 197 .
97 0.0 0.0 187 .
58 0.0 0.0 150.
99 0.0 0.0 99.

100 0.0 0.0 60.

SUM 23.08 20.64 283663.

P ! 3 X  1 - — 1 4 ’. t I P  24—140 UR 72-HOUR I C T A L  V O L U M E
C F~ 21E (.4. 10556 . 2955. 2837 . 283661.

1 P C - + F’~ 1# .4E 2 0.61 20.67 20.67
A C — F T  5 2 3 7 . 5864. 5864. 5864.

# U 1~O F #  MUL TI PLIED BY 0.’O
0 .  . n. 1. 0 • 0 • 0 • 0 • 0 .
0 .  0.  n . 0. 0. 0 .  0. 0. 0.
4.  1- .  1. 24 .  1 - 4 .  146. 23 ’) . 26 9.  2 9 3 .

3 16 .  ‘?2 .  3 7 c . 32 7. 3 2 9 .  3 2 9 .  32 9 .  329 .  329 .
3 2 9 .  3 2 9 .  3 2 9 .  129. 3 2 9 .  329.  4 7 7 .  1 0 1 8 .
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9Y.L~ ’ - DATEk1 ’i... LOUIS BERGER & ASSOCIATES INC. SHEET NO.AIj~ OF.
CHICO. BY . DATE ~~~~~~~~~~~~ ~~~~ PROJECT~~~~~�:2.Y ~i

SUBJECT . 
39 57 .  3 2 9 .  1 5 8.

( 4 0  6 1 .  329 .  1 6 7 .
4 1  6 4.  .3~~~5 .  116.
40 67 .  3 2 9 .  185.
43  70. 329. 193.
44  ( 3.  32 9 .  ~~0 U .
45 75. 32 9. 207 .
46  78.  3 2 9 .  2 1 4 .
4 1  F U .  3~~~J .  ~~~U .48 82. - -~-~ 3 2 9 .  2 2 6 .
49 86. - — - ‘4 03. 236. - 

- - -

) b .  (4- !. 214 .

5 1 1 1 ~~. 1391-.  3 2 7 .
5 7  1 5 3 .  2 0 4 4 .  1 +2 2 .
53 1~~~ . 2 52 6 .  5 3 8.
54 2 4 3 .  21-119. 668.
55 294. 3214. - 8 0 9 .
SE 346. 3475. 1045.
97 3911 . 3074. 1301.
91 -  4 1 + 9 .  3 9 0 1 .  15 9 4.
59 501. 4191. 1811.
(.0 553. 4463. . 2069. I

61 - 608. 481+7. - 
2339. - - -

62 677 . 5886. 2762.
61 712. 7681. 3361.
64 891. 9493 . 4109.

1016. 10562. - 4976.
66 1119. 10366. 5733.
67 11 83. 9041. 6198.
68 1207. 7483. 6378.
65 1206. 6328. 6371.

11’~0. 55 20. 6251.
71 11 63. 4868. 6057.-
72 11 1. 4378. 5821 .
7 1 1095 . 3961. - 5560.
74 1053. 3337. 5248.

9 9g . 2 4 4 1.  4653 .
7 .  9 3 6 .  1 5 73 .  4 3 9 2 .
77 8 7 0 .  9 8 0 .  3 9 7 3 .
78 805. 629. 3566.
70  743 . 412. 3182 .
80 607. 279 . 2828. - 

I

81 636. 200. 2508.
# 2  590. 152. 2~~52.
83 548. 124. 2045.
114 510. 105 . 1856.
85 416. - 9 8 .  - 16~ 5.
86 41+4. 98. 1531.
87 416. 98. 1391.
81-- - 391. 99. 1265.
89 368. - 98 . 1152.
90 347. 98. 1049. - - - -
91 329. - 98. 957. - - - -

92 312. - - 9 8 .  873. 
- - -

296. 91- . 816.
94 21-2. 98. 776.
9~ 2 (8. 9.. 739.
96 255. - 98. 703.
97 243. - - -

- 96. 670. - - 
- -

911 231. 84. 637.
99 220. - 62. 605 .

100 20 8. 40. 574.

SUM - 132011. -

FC AK 6—HOUR 24 -HOUR 72— HOUR T O T A l . VOLUME 
- 

-
C F S  63 7 8 .  42~~5.  13 7 5 .  1 3 2 0 .  - -

• 7 . 49  9 .62  9 .62  9 . 6 2

( ~C—F T 2 1 26 . 2 7 2 9 .  2 7 2 9 .  2 72 9 .

- R U N O F F  S UM M A R Y .  IV E R A O E  FL OW 
-

4 ~~Y~~~ O~.P APH A! 
P E A K  6 HOUR 24 HOUR 72 H0UR A R EA

R O U T E D  TO 11 6378. 42 85 . 1375. 1320. 5.32
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